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7o all whom it moy concerr:

be it known that I, THomas . HIiCKS, a
subject of the Queen of Great Britain, resid-
ing at Detroit, county of Wayne, State of
Michigan, have invented a certain new and
usetul Improvementin the Construetion and
Regulation of ¥lectric Machines; and I de-
clare the following to be a full, elear, and
exact description of the invention, such as
will enable others skilled in the art to which
1t appertains to make and use the same, vef-
erence being had to the accompanying drayw-
ings, which form a part of this specification.

This invention relates to new and usefu]
improvements in the construction and regu-
lation of electric machines, of which the fol-
lowing is a specification, and which can be
readily understood by reference to the draw-
ings hereto annexed.

My improvements refer to novel means for
preventing sparking at the brushes of either
a generator or motor when the load is varied
and by the same means also effect automatic
regulation suitable for either constant-poten-
tial or constant-current work-circunits.

Figure 1 is an end view of a Gramme-ring
machine, showing more fully my scheme for
preventing sparking at the brushes and ef-
tecting automatic regulation. Fig. 2is adia-
gram view showing amodification of the field-
magnet winding suitable for a constant-cur-
rent worlk-circuit.

Figs. 1 and 2 are modifications of field-coil
arrangements. In these fioures, A is the
shaft; A° acommutator; A% anarmature. B2
and I3° are brushes. Jand J' are field-maonet
L Lare yokes. X K are shunt-
coils. M M'are series supplemental coils, and
M?and M® are shunt-coils wound upon the
short-eircuiting magnets m /. R is a series
work-circuit.

In Fig. 1 Ishow the application of the shovt-
cirecuiting magnets m and m’' to a field of force
In which is rotated a Gramme-ring armaturve.

When my regulating scheme is applied to
a constant-current system where the voltage
varies with the resistance of the work-circuit,
the shunt field - magnet coils then hecome
traversed with a current varying in volume.
Therefore in such a case the short-cireuiting
magnets should be wound with coils M* M3,

which are connected in series with the main
shunt-coils of the generator.
in Fig. 1 Ishow the short-circuiting mag-

nets to be wound with both shunt-coils M A3

and with series coils M M'; butin Tig. 2 1
only show thesame magnets to be wound with
shunt-coils, the series coils being arranged
on the main field-magnets in the usual man-
ner. It may thus be seen that I do not limit
myself to only onecoil on the short-cireuiting
magnet. 5o long as the volume of current is
caused to vary in a coil which is wound upon
the short-circuiting magnets m m' then my
regulating scheme will be effective.

Having thus referred to the various parts
of the construetion, I will now explain the
mannerin whichthe short-circuiting magnets
m m’ are made effective in preventing spark-
g at the brushes and at thesame time regu-
late the genecrator.

suppose theshort-circuiting magnets nz and
m' to be wound with series coils only. In
such a case no currentwill flow through these
series ¢olls until work is turned on the work-
civcult. Therefore magnetic lines of force
will fiow uninterruptedly through the mag-
nets n and ', after the generator picks up,
until current begins to flow through the se-
ries coils M and M', whieh are in series with
thework-circuit. Thereaftertheleakinglines
of force will diminish proportional to the
flow of current through the coils M and 3,
1t being understood, of course, that the cur-
rent whitch flows throngh these series coils
tends to set up consequent poles between the
magnets 1 e and the pole-pieces to which
they are joined, which I have indieated Dy
plus and minus signs on the pole-picces.
1Thig part of my scheme operates as follows:
If the fall of potentialina separatel y-excited

machine were ten per cent. at full load with-

out using the series coils M M’, then Twould
have the ceross-section of the magnets m n
only sufficient to allowabout five per cent. of
the lines of foree to leak through these mago-
nets, and 1 would have the series coils M 3
only contain a sufficient number of convolu-
tions, so that when traversed by the current
of the work-circuit at full load the ampere-
turns of the series coils would just be suffi-
cient te prevent magnetic leakage through
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the magnets m m'. In this way as the load
diminishes the magnetic leakage will in-
crease in a manner which will be readily
understood by electricians. Itmay be readily
understood, then, that I effect regulation
principally by causing magnetic leakage to
decrease as theload on the machine increases
and cause it to increase as the load on the
machine decreases. Thustheinereaseandde-
crease of magnetic leakage always operate
inversely to the increase and decrease of load
on the machine.

The amount of wire required to be used n
the series coils M M’ when applied in the
manner just deseribed can be very much less
than if the same coils were applied in the
usual manner without the magnetic leakage.
This isimportant, inasmuch as the resistance
of a series coil arranged in the work-circuit
causes the potential to drop proporticnately
as the number of translating devices 1s 1n-
creased in the work-cireuit, for if enough
translating devices were to be turned on &
multiple-are work-circuit the resistance of
the series coil would then equal the resist-
ance of the work-circuit devices. 1If shunt-
coils M? MS are used in addition to the series
coils, then the cross-section of the magnets
m m' ean be increased accordingly, from the
fact that the shunt-coils would stop the mag-
netie leakage proportional to the ampere-
turns embodied in their arrangement. This
part of my scheme, which referstoregulation
by magnetic leakage, can be carried into ef-
fect independently of special location cf thoe
magnets m m' upon the pole-picces, for it
magnetic leakage occurs in any manner
throueh a magnet then my scheme can be
made effective; bubt to prevent sparking at
the Drushesduring change of load these mag-
nets m m' must be suitably located upon
the pole-pieces of the field-magnets. 1 show
the most suitable location in Fig. 1. 1 will
now deseribe this part of my scheme. 1In
cenerators as heretofore constructed, 1t the
armature is operating as a generator, the
brushes will require to be arranged so as to
collect the current from the armature at points
about equidistant from opposite lips of the
pole-pieces when the armature is doing no
other work than charging its flelds, but n
proportion ascurrentis drawn fromthe armas-
ture the brushes require-to be moved over
the commutator in the direetion of rotation
of the armature, so as to prevent sparking on
the commutator. The eqguidistant points re-
ferred to I have indicated at e ¢, Fig. 1.
The cause of the sparking at the brushes is
due to the current which is drawn from the
armature demagnetizing thelip of each pole-
piece toward which the armature is rotating.
The effect of such demagnetization 18 equiv-
alent to cutting off & portion of the demag-
netized lip, which of course would leave the
points of the armature where the current is

being taken off unequal in distance from the |
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two opposite polar lips. DMy present scheme,
however, prevents these polar lips from be-
coming demagnetized, and consequently there
will be nolead to the brushes during any va-
riation of load on the generator. This I ac-
complish by a suitable location of the mag-
nets m m' upon the field-magnet pole-pieces.
The selected place for locating the magnets
m ' must be upon the polar lips, toward
which the armature approaches during rota-
tion. The arrangement shown in I1g. 1 rep-
resents the proper location of the regulating-
magnets, the armature being supposed to ro-
tate to the left, as indicated by the arrows at
e and ¢'. The same location of the magnets
will answer equally well to prevent sparking
at the brushes if the machine be used as a
motor and the armature rotates in an oppo-
site direction, which would be to the right.
In the case of a motor the armature-current
demagnetizes the opposite polar lips, or those
lips fromwhich the armature is receding dur-
ing rotation. Myschemeis thereforeequally
useful for application to generators and mo-
tors. When the armature is doing no other
work than supplying current to excite 1ts
fields, then the greatest magnetic leakage
occurs. The effeet of such leakage 1s 1o
wealen this portion of the pole-picce. Con-
sequently when the brushes are adjusted for
a light load they will require to be moved
farther around in the direction ol rotation
than if no magnetic leakage occurred. As
the load is turned on the armature more cur-
rent flows through theseriescoils M M, which
proportionately stops the magunetic leakage
and thereby strengthens the polar lips mag-
netically, which otherwise would become
wealker with increase of load on the arma-
ture. By proper adjustment of the amount
of magnetic leakage to the machine when
running light, or through theseries coil alone,
sparking can be effectually prevented during
all changes of load on the machine.

The resistances S (shown in Fig. 1) are for
the purpose of adjusting the flow of current
through the shunt-coils M* DM’ suitable for
the desired amount of magnetic leakage.

ITaving thus described my invention, and
in accordance therewith I ¢laim as new and
desire to secure by Letiers Patent—
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1. In an electric machine provided with

field-magnets each having polar lips, the com-
bination thercwith of a short-circulting mag-
net magnetically joined to only one polar lip
of each field-magnet, substantially as de-
seribed.

9. In an eleetric machine provided with o
rotatable armature and field-magnets having
polar lips at one end and two yokes I s join-
ing the other ends of said magnets together,
the combination therewith of short-circuiiing
clectromagnets m m' magnetically joining
only one polar lip of cach field-magnet with
one of sald yokes for counteracting the de-
magnetizing power of said armature upon
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said polar lips to which the magnets . m/
are Joined, substantially as described.

8. The combination in an electrie machine
of two field-magnets with two yvokes I. L and
two short-circuiting electromagnets m i/,
each of said field-magnets having two polar
lips, the outer ends of said field-magnets being

joined together by said two yokes L L, one of

sald short-circuiting magnets m m' magnet-
ically joining one polar lip of one field-mag-
net with one of said yokes and the other short-
circuiting magnets magnetically joining one
polar lip of the other field-magnet with the

second yoke, substantially as described.
4. In an electric machine provided with
field-magnets having polar lips, the combi-

nation therewith of short-circuiting magnets
m ' loeated upon only one polar lip of each
field-magnet, said short-circuiting magnets
m m’ being wound with coils of wire which
are traversed by a currentof electricity vary-
ing in volume, to counteract demagnetizing
influences upon the polar lips upon which
said short-circuiting magnets are located,
substantially as deseribed.

In testimony whereof I sign this specifica-
tion in the presence of two witnesses.

TITOMAS . HHICKS.
Witnesses:

N. 5. WRIGHT,
M. A. MARTIN.
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